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COMPLETE SPECIFICATION 

Hydrostatic Regulator 



We, Hydrel Aktiengesellschaft, a 
Swiss corporate body, of 14 Badstrasse, 
Romanshorn, Switzerland, . do hereby declare 
the invention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be performed, to be particularly 
described in and by the following state- 
ment:— 

In the control and regulation of hydrostatic 

10 drive systems control means are used, for 
example for the control and regulation of the 
quantity of liquid flowing or the rate of flow. 
In such control means the volume of liquid 
flowing therethrough is dependent not only 

15 upon die cross-section, but also upon the pres- 
sure difference between the liquid inlet and 
outlet. In order to minimise tlie effect of 
changing pressure it has already been pro- 
posed to use control means having two 

20 throtdes arranged one behind the other, the 
flow cross-seaion of one of the throttles being 
variable with pressure in such a way that die 
pressure drop at the throttle remains approxi- 
mately constant. 

25 In one known regulator one throttle, which 
is pressure-dependent, is constructed as an 
axially movable two-part piston which is sub- 
jected at one end to spring pressure and one 
of the parts of which regulates the entry of 

30 liquid into the regulator. The second throtde 
is a hand-operated throttle which is provided 
behind the first mentioned throttle and by 
means of which the quantity of liquid dis- 
charged is controlled. This hand-operated 

35 throtde is in the form of a conical valve- 
member which can be moved towards and 
away from an annular valve seat, so that the 
quantity of liquid flowing through is depen- 
dent upon the size of the annular gap set 

40 between the valve cone and the valve seat. 

A disadvantage of this known form of regu- 
lator is that the quantity of liquid flowing 
through is dependent upon the viscosity of the 
liquid, such as oil. This disadvantage can be 

[Price 4s. 6d,] 



avoided by keeping the temperature constant 
by pre-cooling or pre-heating the oil. How- 
ever, this requires additional apparatus and 
involves additional expense. It has also been 
previously proposed to vary the throttie cross- 
section in dependence upon varying tempera- 
ture, for example by using the iliemial ex- 
pansion of solid or liquid bodies to adjust the 
throttle. However, this also requires additional 
apparatus and control means and thus causes 
higher expense and results in a greater liability 
to breakdowns. 

It is an object of the present invention to 
provide a regulator in which the above- 
mentioned disadvantages will be eliminated, or 
at least reduced. 

Accordijig to the invention, there is pro- 
vided a regulator for controlling the flow of 
liquid in a hydrostatic system, the regulator 
including two variable throtde devices, one of 
which is variable in response to variation in 
the liquid pressure in the system and the o±er 
of which comprises an obturating disc havmg 
a cut-away portion, the disc being rotatable 
relatively to a liquid-flow opening so as to 
vary the flow cross-section defined by lie 
cut-away ponion and the opening. 

The regulator of the invention makes pos- 
sible continuous regulation of the quantity of 
liquid flowing, between zero and a maximum 
value. For this purpose the said other throttle 
device may be actuated manually or 
mechanically. 

The invention also provides hydrostatic 
apparatus incorporating regulators of the 
above-mentioned form. 

The invention will now be described more 
fully with reference to the accompanymg 
drawings which show, by way of example 
only, one particular form of regulator con- 
structed in accordance therewith. In the 
drawings: 

Figure 1 £s a longitudinal section through 
the regulator, a piston which forms a pressure- 
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dependent throttle being disposed in one end 
position in which the flow of the liquid is 
interrupted; 
Figure 2 is a section along the line II — ^11 

5 in Figure 1; 

Figure 3 is a longitudinal section through 
the lower part of 3ie regulator, similar to 
Figure 1 but showing the pressure-dependent 
throttle in a position in which it allows the 

10 flow of liquid; 

Figure 4 is a longitudinal section through 
the upper part of the regulator, but showing a 
somewhat modified form of manually oper- 
ated throttle and 

15 Figure 5 is a plan view of Figure 4 with 
the housing wall partly cut away. 

The regulator includes a housing 1 with an 
inlet 2 and an outlet 3 for the liquid, the flow 
of which is to be controlled. In the housing 1 

20 there is provided a chamber 4 connected^ on 
the one hand, with the inlet 2 and, on the 
other hand, by way of a passage 5 with a 
further passage 6. In the passage there is an 
axially movable piston 11 constituting a pres- 

25 sure-dependent throtde. At one end this piston 
is shaped to form a headpiece 7, the diameter 
of which is equal to the internal diameter of 
the passage 6. In the end face of the head- 
piece 7 there is a depression 8. Between the 

30 headpiece 7 and the end of the passage 6 
opposite the headpiece there is defined a 
chamber 9, which communicates with the 
chamber 4 through a bore 10. Apart from the 
fieadpiece-TjJhe piston.llJias^ iatermediate 

35 diameter portion corresponding in diameter to 
the diameter of a restricted orifice 12 provided 
intermediately of the length of the passage 6, 
and a portion 13 of still smaller diameter. The 
end portion 14 of the piston opposite to the 

40 headpiece 7 is of larger diameter than the 
portion 13 and fits into a part 6a of the pas- 
sage 6, the diameter of the part 6a corre- 
sponding to that of the said end portion 14. 
At tiie end 14, the piston 11 has a depression 

45 15 in which there is disposed a compression 
spring 16 which rests with one end on the end 
of the part 6a of the passage 6. The depres- 
sion 15 is in communication through a bore 17 
with the part of the passage 6 beyond the 

50 orifice 12. The outiet of the bore 17 is situated 
at a point between the orifice 12 and the head- 
piece 7 so that despite axial displacement of 
the piston there is always a connection be- 
tween tiie passage 5 and the bore 17. 

55 In the chamber 4 there is a manually oper- 
able throttle which is constituted by a disc 18 
which is rotatable relatively to the passage 5, 
and which has a cut-away portion 19. The 
disc 18 is secured to a spindle 20 which car- 

60 ries a Icnob 21 on the end which projects from 
the housing 1. Thus the disc 18 can be 
rotated relatively to the passage 5 in such 
fashion that the quantity of liquid issuing 
from the chamber 4 through the passage 5 

65 and into the passage 6 can be regulated con- 



tinuously between zero and a maximum value 
determined by the diameter of the passage 5. 

The manner of operation of the regulator 
is as follows; 

Liquid, for example oil, passes through the 70 
inlet 2 into the chamber 4. If the passage 5 is 
closed by the disc 18, the piston 11 will be 
situated in the end position illustrated in 
Figure 1, because liquid flows through the 
bore 10 into tiie chamber 9 and the liquid 75 
pressure effects the movement of the piston 11 
into this position against the pressure of the 
spring 16. In this position the piston 11 closes 
tiie orifice 12 and intermpts the connection 
between the passage 5 and the outiet 3. How- 80 
ever, when the disc 18 is rotated into the posi- 
tion in which the cut-away portion 19 is 
situated over die passage 5, liquid has access 
to the passage 6 and thence, by way of the 
bore 17, to the depression 15 in the piston end 85 
14. With the co-operation of the spring 16 the 
piston 11 carries out an axial movement in 
the direction to reduce the volume of the 
cliamber 9, so that the intermediate diameter 
portion of the piston 11 is disengaged from the 90 
orifice 12 and liquid can flow through the 
annular gap defined between the small 
diameter portion 13 and the orifice 12 and 
thence to the outlet 3. By rotation of the disc 
18 in one or other direction, as shown by the 95 
arrows in Figure 2, a smaller or larger part 
of the passage 5 wiU be uncovered and thus 
the quantity of liquid flowing therethrough can 
be regulated continuously. 

Apart from the cross-section available for 100 
the flow of liquid between the chamber 4 and 
the passage 5, the quantity of liquid flowing is 
also dependent upon the pressure difference 
between the inlet and the outiet. The arrange- 
ment of the two tiirottles one after the other 105 
renders it possible to minimise the effect of 
change in pressure and to maintain a constant 
pressure difference between the inlet and the 
outiet. It has been found that as a result of 
the construction of the manually operated 110 
dirotde as a disc with a cut-away portion, the 
passage of the liquid takes place by the 
shortest path, so that not only can the fric- 
tional resistances be kept small, but also the 
effect of viscosity is reduced to an extent which 115 
cannot be achieved in known regulators 
having conical throtding elements. 

In using the regulator of the invention in 
practical hydrostatic drive systems, for the 
solution of specific control problems, it has 120 
been found that it is often expedient to permit 
the passage through the passage 5 of a 
quantity of liquid lying between a maximum 
upper limiting value and a lower but variable 
limiting value. Such conditions are required 125 
for example in the control of machine tools, 
where the setting and wi±drawal of machine 
tables or tool holders has to take place at 
high-speed, while the advance of the tool dur- 
ing the machining operation has to take place 130 
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with a reduced speed adapted to the tool being 
used in any particular case. 

In order to render this possible the regulator 
described above may be modified in the man- 

5 ner shown in Figures 4 and 5. In this case the 
manual operation spindle 20 of the throttle 
disc 18 is axially movable and carries a stop 
collar 22 on which there bears one end of a 
helical spring 23 which is engaged on the 

10 spindle and is tensioned between the housing 1 
and the stop 22. On the outside of the hous- 
ing 1 a lever 25 is pivotally mounted at 24 
and serves as a retaining element for the knob 
21, when the latter has been lifted away from 

15 the housing, the disc 18 being correspondingly 
lifted away from the bottom of the chamber 4 
and held in the position shown in dot-and- 
dash lines. In order to retain tlie knob 21 and 
disc 18 in this position, the lever 25 is pivoted 

20 in the direction of the arrow shown in Figure 
5 and moved beneath the knob. A longitudin- 
ally movable lever or other retaining means 
could be used in place of the pivotable 
lever 25. 

25 When opening the passage 5 by lifting away 
the disc 18 from the bottom of the chamber 4 
in this way, the spring 23 is tensioned and, 
upon release of the knob 21, it automatically 
pushes the disc 18 back to its initial position, 

30 without variation of the rotational position of 
the disc taking place. Thus the lower limiting 
value set in each case for the quantity of 
liquid flowing can be retained widiout change, 
as long as is necessary for efleaing the desired 

35 controlling action. 

The thickness of the retaining element 24 
used in any particular case determines the 
distance at which the underneath surface of 
the disc 18 is spaced from the bottom of the 

40 chamber 4 when the securing element is 
situated in its operative position. When it is 
desired to make this distance smaller or larger 
as may be necessary within the range possible, 
there can also be used as a retaining element, 

45 a lever which is wedge-shaped, that is to say, 
the surface remote from the housing is in- 
clined, or it may be stepped. The distance 
between the surface of the disc and the bottom 
of the chamber is then dependent upon the 

50 position of the retaining element in relation to 
the knob 21 in its operative position. 

In the form of controller described, the 
manually operated throttle can also be re- 
placed by one which is operable mechanically 

55 through a linkage, a cam or other known 
means. The aperture through which the pas- 
sage 5 opens into the chamber 4 and which is 
controlled by the rotatable disc 18 can also be 
flared conically towards the bore 6, in order 

60 to provide a sharp-edged orifice and thus to 
reduce the effect which friction has on the 
liquid entering the passage 5. 
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WHAT WE CLAIM IS: — 

1. A regulator for controlling the flow of 
liquid in a hydrostatic system, the regulator 65 
including two variable throttle devices, one of 
which is variable in response to variation in 

the liquid pressure in the system and the other 
of which comprises an obturating disc having 
a cut-away portion, the disc being rotatable 70 
relatively to a liquid-flow opening so as to 
vary the flow cross-section defined by the 
cut-away portion and the opening. 

2. A regulator according to claim 1, 
v/herein the disc is moimted for axial move- 75 
ment towards and away from the opening 
whereby, by moving tiie disc into a position 

in whidi it is displaced from the opening, it 
can be temporarily rendered at least partly 
ineffeaive without varying the angular posi- 80 
tion of the disc relatively to the opening. 

3. A regulator according to claim 2, in- 
cluding means to retain the disc in its dis- 
placed position. 

4. A regulator according to claim 3, 85 
wherein the retaining means are adapted to 
retain the disc displaced at different distances 
from the opening. 

5. A regulator according to claim 3 or 
claim 4, wherein the disc is carried by an 90 
axially displaceable shaft, the retaining means 
comprising a lever which is pivotable into and 

out of a position for engagement between a 
member carried by the shaft, externally of a 
casing of the regulator, and the casing-wall, 95 
thereby to retain the shaft and the disc in a 
displaced position relatively to the casing-wall. 

6. A regulator according to claims 4 and 5, 
wherein the lever is wedge-shaped so as to 
allow the shaft and the disc to be retained in 100 
different displaced positions relatively to the 
casing-walL 

7. A regulator according to any one of the 
preceding claims, wherein the throttle devices 

are so arranged that the said other device 105 
controls the supply of liquid to the throttle 
opening of the said one device. 

8. A regulator for controlling the flow of 
liquid in a hydrostatic system, substantially as 
herein described wiili reference to and as HO 
shown in the accompanying drawings. 

9. A hydrostatic system, including a liquid- 
flow regulator according to any one of the 
preceding claims. 

FORRESTER, KETLEY & CO., 

Chartered Patent Agents, 
Jessel Chambers, 88/90, Chancery Lane, 
London, W.C.2, 
and 

Cfentral House, 75, New Street, 
Birmingham, 2, 
Agents for the Applicants. 



Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier Press 
(Leamington) Ltd.— 1963. Published by The Patent Office, 25 Southampton Buildings, 
London, W.C.2, from which copies may be obtained. 



925787 COMPLETE SPECIFICATION 

awing is a nprod 
Iglnal on a rtduc 

Sheets I & 2 



9 cuppxc This drawing is a npnduetton of 
e. once I J tiie Original on a reduced scale 




2S 7 
-\ 1- 



